Different studies suggest that lactate can be used as a fuel to meet the energy requirements of the developing brain. Lactate has been proved to be not only an energetic substrate but and important iipogenic precursor Ill. However. the use of brain slices for the study of metabolism has some limitations. such as the diffusion of substrates and oxygen to the different layers of cells. Thus, the aim of this work was to study the utilization of lactate for energetic and lipogenic purposes in a preparation of isolated cells from early neonatal rat brain in which the environment can be more easily controlled. Simultaneously, we studied the metabolism of glucose and 3-HB to compare the importance of these substrates for the developing rat brain.
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Rats on day 21.5 of gestation (21.7 of full gestation) were used for the experiments. Newborn forebrains were minced and Incubated in trypsin solution. Trypsinization was terminated by addition of excess of trypsin inhibitor. The tissue was dissociated by gentle trituration and the resulting cells were resuspended in Incubation medium I21. Tests for exclusion of trypan blue dye and release of lactate dehydrogenase revealed that cell viability was better than 90010. Incubations were carried out at 37% and the radioactive 14COz was trapped by hyamine hydroxide and measured by liquid sclntilliation counting. The chloroform-methanol (2:l) extract of the tissue was used to measure incorporation into total lipids, and HPLC analysis of substrate incorporation in sterols and phospholipids I31.
As shown in Table 1 , the rate of lactate oxidation was 13-fold and 3-fold greater than those observed with glucose and 3-HB. respectively. Furthermore, the rate of lipogenesis from lactate was 2-fold and 3.5-fold greater than those observed with glucose and 3-HB, respectively. Thus, our results support the idea that lactate is an important substrate for energetic and lipogenic purposes in the early neonatal rat brain. Actually, the newborn shows hypoglycaemia and hyperlactiacidemla during the early neonatal period together with a marked Increase in the extraction of blood lactate for the brainI41. The poor rate of glucose oxidation (Table 1) suggests that glucose utilization is strongly limited, probably at the hexokinase catalyzed reaction IS]. Contrariwise. 3-HB oxldation by the Isolated brain cells is high. It should be noted that the concentrations of 3-HB used was very high as compared to those found during the early neonatal period, /.sl).l4).2mM [I] . suggesting that the contribution of this substrate to the energy requeriments of the brain in these circumstances may be very low. Consequently, before the onset of suckling, lactate could serve as the alternative substrate to glucose for the brain.
The ratio of oxidatlon or lipogenesis among the different substrates were similar In both preparations isolated cells or slices. However, in our preparation of isolated brain cells the rates of lipogenesis from all substrates assayed (Table 1) were lower than those fwnd in brain slices (6) These differences may be accounted for by the lack of cell interactions caused by cell dissociation. The percentage of incorporation into sterols was lower from glucose than that from lactate or 3-HB. However, the percentage of incorporation of glucose into phospholipids was higher than those observed from lactate or 3-HB. This fact could be explained because of the synthesis of glycerol-3-phosphate observed from glucose (results not shown). The increased percentage of glucose incorporation into phospholipids as compared to those observed with lactate or 3-HB was accounted for by the enhancement in PC and PE. It should be mentioned that PC is the most abundant phospholipid in the brain and the activity of the cytidine pathway for PC biosynthesis Is already very active in fetal rat brain at 19 days gestation (71. Nonetheless, our results show that !actate is an excellent substrate for brain phospholipids and sterol synthesis. Owing to the importance of phospholipids and sterol synthesis in cellular differentiation 171. lactate metabolism may play an important role in the development of the brain T a b l e 1.-The f a t e of l a c t a t e . g l u c o s e a n d 3- 
